Background There have been studies trying to characterize Fibromuscular Dysplasia (FMD); however, most of them are based in mainly non-Hispanic sample. The objective of this study is to better understand the epidemiology and clinical characteristics of craniocervical FMD in the Hispanic population. Methods We retrospectively reviewed the cerebral angiograms performed in our center in a period of 3.5 years under any indication looking for angiographic patterns of FMD. Exclusion criteria consisted of cases in which the first angiogram was done when the patients were younger than 18 years. Patients were subdivided based on those with FMD and those without it for baseline characteristics and were looked for any associations. We further compared the same baseline characteristics among Hispanic FMD and non-Hispanic FMD population. A chart review was conducted looking for clinical features and vascular events. Results We analyzed 448 angiograms among patients younger than 18 years. We identified 47 patients with evidence of FMD involving the cervical arteries and 401 patients without FMD. Of the 47 patients with FMD in our neuroendovascular registry, we found that 76.6% were women and 57.4% were Hispanics. There was no statistical significant difference when comparing the variables across ethnicities, except history of cigarette smoking and dyslipidemia. The most common associated supra-aortic arterial lesions seen in the FMD group were intracranial aneurysm and arterial dissections. We then used same variables to compare Hispanic FMD with non-Hispanic FMD. We have found that there has been a positive association of cigarette smoking and dyslipidemia with FMD (p 0.05). Conclusion Our study suggests that FMD affecting the carotid and vertebral arteries has similar demographic pattern across ethnicities in the United States. In Hispanics, the disease appears to have a predilection for women and history of cigarette smoking. Intracranial aneurysm and arterial dissection were the most commonly associated arterial lesions.
Fibromuscular dysplasia (FMD) is a nonatherosclerotic, noninflammatory arterial disease that most commonly affects the renal and internal carotid arteries. 1 The clinical presentation may vary from an asymptomatic condition to a multisystem disease, depending on the arterial segment involved, the degree of stenosis, and the type of FMD. Some studies tried to have described demographics of FMD patients; however, most of them include white non-Hispanic cohorts. 2, 3 The purpose of this study is to describe the demographic characteristics of FMD in a biethnic population (Hispanic versus nonHispanic subjects) sample collected from a prospective neuroendovascular registry of a university medical center located in Southwest Texas on the border city of El Paso.
Methods
We retrospectively reviewed all cerebral angiograms performed in our center from January 2011 to April 2014 looking for angiographic patterns of FMD involving the cervical (internal carotid and vertebral) arteries. The indication for the cerebral angiograms included but not limited to cervical and intracranial steno-occlusive arterial disease, intracranial vascular malformations, cranial and facial tumor embolizations, unruptured intracranial aneurysm, and subarachnoid hemorrhage. The cerebral angiograms were reviewed by a vascular neurologist, neuroradiologist, and neurointerventionalist with extensive expertise in cerebrovascular disease and diagnostic catheter cervical and cerebral angiography. We looked for the presence or absence of the angiographic findings consistent with carotid and or vertebral FMD. The angiographic findings include the so-called string of beads sign (medial fibrodysplasia; ►Figs. 1a, b and 2), focal bandlike constriction or tubular stenosis (intimal fibrodysplasia), and static rather than dynamic change of lesion shape on followup examination. The location to find these angiographic changes are at suprabulbar (midcervical) internal carotid artery segment and at the distal V2 and V3 angiographic arterial segments of the extracranial vertebral artery. We differentiated FMD from the arterial pathology based on the following specific angiographic characteristics: (a) atherosclerotic disease-(i) presence of plaques or calcification with or without ulceration in particular location including the origin of internal carotid artery (carotid bulb), the origin of external carotid artery and the distal aspect of common carotid artery, and origin of the vertebral artery (V1) segment, (ii) presence of stenosis in this particular location with associated features such as ulceration and calcification were considered consisted with atherosclerotic disease rather than FMD; and (b) cervical or vertebral artery dissection-presence of a smooth stenosis with distal tapering of the lumen (flame-like angiographic appearance) as well as the presence of a pseudoaneurysmal formation. We also looked for associated cervical and intracranial arterial conditions including aneurysm, dissection, and vascular malformations. We excluded subjects younger than 18 years old since the spectrum of pediatrics disease appears to be quite different from the one in the adult population (►Table 1). We compared baseline characteristics of subjects with and without FMD and looked for specific associations regarding age, gender, ethnicity, and other variables such as cigarette smoking, diabetes mellitus, dyslipidemia, hypertension, previous stroke, and headache (migraine).
We looked for concomitant vascular conditions such as intracranial aneurysm and arterial dissection. We further compared the same baseline characteristics among Hispanic and non-Hispanic FMD subjects. All the data were collected from Neurovascular Registry at Texas Tech University Health Sciences Center and University Medical Center of El Paso, both at El Paso, Texas.
Statistical Analysis
This was a retrospective case-control study using a convenience sample that included all available patients in our prospective collected database. All variables were compared using cross-tabulations between FMD and related clinical variables and demographics. All data were descriptively presented using mean AE standard deviation (SD) for continuous and frequencies for categorical variables. The differences between the two groups were assessed using Student's t-test for continuous variables and chi-square test for categorical variables. Altogether, the following variables were compared between the two groups: age, gender, ethnicity, comorbidities, risk factors, and supra-aortic vascular abnormalities. A p value of <0.05 was considered to be significant. All the statistical analysis was performed using IBM SPSS 19.0 Version Software (IBM Corp., Armonk, NY).
Results
Between January 2011 and April 2014, 448 cerebral angiograms were performed, and we identified 47 patients with evidence of FMD involving the cervical arteries (internal carotid and or vertebral arteries) and 401 patients without FMD. Of the 47 patients in our neuroendovascular registry, 76.6% were women. The mean age at diagnosis for the entire cohort was 57.9 years (SD: 15.2 years). More than three-quarters of the FMD patients were women and 57.4% were Hispanics. There was no statistical significant difference when comparing the variables across ethnicity, except history of cigarette smoking and dyslipidemia. The most common associated vascular lesions seen in the FMD group were intracranial aneurysm and arterial dissection. Intracranial aneurysm was seen in 25 (53.
Discussion
FMD is a vascular disease of unknown etiology, and the involvement of the carotid and vertebral arteries is quite common. The diagnosis of the FMD and differential diagnosis of the FMD with other arterial pathology can certainly be challenging. The relationship between the angiographic findings and causation of neurovascular disease is unclear. We have observed that history of cigarette smoking and migraine-type headache has a higher frequency in FMD patients. People with FMD were more likely to have additional vascular lesions such as intracranial aneurysm and arterial dissection in the cervical arteries (►Fig. 3a, b and ►Table 2). It was also observed that Hispanic females with FMD were more likely to have dyslipidemia when compared with other ethnicities with FMD (►Table 3). Previous reports suggested that FMD is more prevalent among women and young adults. However, our study is in concordance with the U.S. Registry and shows peak incidence in women and a mean age of 57 years. The U.S. Registry for FMD represents the largest series of FMD patients ever reported.
4 From a total of 447 patients in that registry, less than 2% represented minorities (including Hispanics). When comparing between the two ethnic groups of patients (Hispanic versus non-Hispanics), we essentially found a similar baseline demographics and clinical characteristics. [5] [6] [7] [8] According to the U.S. Registry for FMD, 6,9-17 the most common presenting symptoms are related to the craniocervical location, including headaches and ischemic stroke. Mettinger and Ericson's series 18 described the association of patients with carotid or vertebral FMD had headaches, most commonly of the migraine type.
Ours was the first study that compares FMD across the two more common ethnicities in the United States with emphasis on craniocervical involvement. FMD is a rare disease, and there are no previous studies that have investigated the prevalence of FMD in the Hispanic population and its comparison with other ethnicities. Intracranial vascular lesions such as cerebral aneurysm and dissection were more common among FMD patients. FMD tends to affect the midcervical segment of the internal carotid artery and the distal V2 and V3 segments of the vertebral arteries. These arterial segments are not commonly visualized by ultrasound-based imaging. Noninvasive neurovascular imaging techniques including magnetic resonance angiography (MRA) and computed tomographic angiogram (CTA) are more appropriate to demonstrate the lumen irregularities of the arterial segment involved by the FMD.
Although no studies are available suggesting a gold standard diagnosis of FMD in the cervical region, MRA and CTA continue to be the conventional angiography for renal artery involvement in FMD. 19 However, FMD angiographic signs arising from a very redundant artery can easily be overlooked by noninvasive imaging modalities. The main limitations of this study are the retrospective design and its single-center nature, which reflects a selected sample from a neurointerventional cohort. This is not a population-based study. Hence, our results cannot be extrapolated to the general population. Another limitation is that we did not investigate the concomitant renal involvement.
Conclusion
Our study suggests that FMD affecting the carotid and vertebral arteries has similar demographic pattern across ethnicities in the United States. In Hispanics, the disease appears to have a predilection for women and history of cigarette smoking. Intracranial aneurysm and arterial dissection were the most commonly associated arterial lesions.
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